emptied, the wall of the sac is felt to be well defined and uniformly smooth. On rectal examination, a large swelling, which is elongated and fluctuating, can be felt in the centre and on the right side. Cystoscopic examination demonstrates the opening of a diverticulum on the right lateral wall near the ureteric orifice. X-ray examination-after the injection of an iodide solution into the urethra and vesical cavity-and excretion urography show a small bladder and, posteriorly and below it, a diverticulum, while a second diverticulum is seen to come off from the urethra.
Anomalous Kidneys. Specimens.-E. W. RICHES, M.S. The patient was a man aged 56. The left kidney contains a hypernephroma at its lower pole, and in each kidney the ureter descends on the outer side of the kidney. One year before the left renal tumour was palpable, he had a pulsating tumour of the right humerus where there was a secondary deposit of new growth. Pigment is present in the sections of the hypernephroma and of the humerus. [lMay 26, 1932.1 Perinephric Inflammation. By H. P. WINSBURY-WHITE, F.R.C.S. THE study of this subject raises some interesting points.
First of all, that the seat of infection which gives rise to pus in the perinephric tissues is commonly the adjacent renal cortex is a view that has been so well supported by anatomical findings that it is now generally accepted. The contention that a perinephric abscess originates in the tissue surrounding the kidney is a theory which has little more to support it than the fact that the evidence in the urine of renal infection is sometimes either extremely scanty or entirely lacking. It is a matter of personal experience-and a host of case reports in the literature showthat such urinary findings often accompany a focus of renal infection.
Another point of special interest is the frequency with which the renal infection is associated with a recent-or an existing-infection in some other part of the body.
In contrast with this, in many cases no likely source of the infection can be found.
Because certain cases of perinephric abscess are associated with haematuria of renal origin, and because other cases of hematuria are associated with the same aetiological factors that are found commonly with perinephric abscess, one may regard these different cases as varying clinical types of the same disease.
Finally, the evidence on which to diagnose the presence of perinephric abscess, without waiting for a palpable tumour in the loin, is of great practical interest.
My own clinical observations result from a personal experience of ten cases of perinephric abscess which supervened on the following conditions: (1) pneumonia in a girl aged 4; (2) tonsillitis in a girl aged 8; (3) sore throat and a fall in a girl 1686 Proceedings of the Royal Society of Medicine 56 aged 12; (4) recurring skin trouble in a youth aged 18; (5) direct injury to the kidney in a woman aged 20; (6) closed renal tuberculosis in a man aged 20; (7) closed renal tuberculosis in a woman aged 42; (8) bilateral renal calculus following pyelolithotomy on the left side in a boy aged 8; (9) long-standing renal calculi in a woman aged 58; (10) long-standing renal calculi in a woman aged 66. AITIOLOGY AND PATHOLOGY.
The disease is not6d somewhat more comlmonly in males than in females. This is in accordance with the greater liability of the former sex to boils and skin lesions generally, and to trauma. It may occur at any time of life, from infancy onwards, but in the great majority it arises in the second and third decades.
The right and left sides are involved with equal frequency. Blumenthal [1] , who reviewed ] ,500 cases in the literature, found no appreciable difference in the incidence on either side. Bilateral perinephric abscess is rare. The same author found it in only 2 % of cases.
Chronic kidney disease.-With regard to predisposing pathological conditions, first of all, there are those cases in which the perinephric infection is but a complication of chronic disease of the -kidney, such as pyonephrosis, calculus or tuberculosis. Four of my own cases came under this heading. Exceptionally in this group, the extra-renal complication may be the first important intimation of renal disease. Case 6 of my series falls into this class. More usually there is a previous history of symptoms related to the kidneys. The origin of the abscess in these circumstances is not obscure, and usually there is additional proof of renal involvement by the presence of pus in the urine. We need not concern ourselves further, therefore, with discussing the aetiology of this group of cases (Cases 7 and 10).
A distant focus of sepsis.-Next we come to those cases in which there is a definite recent history of a focus of sepsis in some other part of the body. This association occurs so commonly that it leaves no doubt as to the relationslhip of the two widely separated lesions. Skin diseases-especially boils-otitis media, pneumonia, septic tonsils, osteomyelitis, all figure in their turn in the antecedent history. Also in the same group are those in which the renal lesion follows a less localized infection, such as influenza, typhoid, chicken-pox and scarlet fever. One very unusual type of case has been reported [2] . An infant suckled at a breast which was the seat of an abscess, developed first of all stomatitis and later perinephric abscess.
Traumatism.-Traumatism recently received in the kidney region occasionally plays an important part in precipitating the infection. It is not always necessary that the kidney itself be injured, but extravasation of blood either from the adjacent abdominal wall or from the perinephric tissue is enough to lead to abscess formation.
Blumenthal reports 12 % of cases following trauma. It must be apparent that injury may be the precipitating cause, where predisposing sepsis already exists (Cases 3 and 5).
Brewer's [31 experimental work showed that animals with artificial trauma to the kidney had the greater incidence of cortical abscess on the injured side, following injection of staphylococci into the circulation. Rupture from direct violence to a kidney of which the pelvis and calyces are filled with urine, causes an explosive injury from hydraulic force. When this occurs, there is bound to be some extravasation of urine. One observer reported a torn pelvis in 40% of 32 examples of injured kidney examined post mortem. There must be a considerable number of cases in which one or more of the calyces are involved in the tear in the renal substance; when we consider how widely distributed these are, it seems inevitable that there must be at least a small escape of urine outside the kidney. Judging by the fact that the great majority make a complete recovery on expectant treatment, it becomes apparent that this leakage is only slight. Any 57 Section of Urology 1687 considerable degree of continued escape of urine must, however, eventually give rise to infection. Case 5 of my own series belongs to the group of perinephric infection following direct violence to the kidney. Perinephric infection following operations on the kidney.-This forms a group of cases which has special features. There is an escape of urine, either through a nephrotomy or a pyelotomy wound. Drainage by tube placed in the wound down to the site -of the kidney incision, is not always a complete safeguard. This is because urine which escapes from the kidney tends to gravitate downwards around the ureter in the surrounding loose fatty tissue. This lies within the fascial sheath, which after closely enveloping the kidney deep to the perinephric fat then passes downwa1rds, forming a wide covering for the peri-ureteral tissue. I am sure ve have all had experience of pyelotomy or nephrotomy cases which during the convalescence develop tenderness along the line of the upper half of the ureter. Fortunately in most of these the inflammatory symptoms disappear iD due course, but occasionally they progress to the formation of pus, which may then extend upwards to the renal fossa (Case 8).
The ascending route of infection in perinephric abscess.-Numbers of cases have been reported showing that perinephric abscess has followed acute infection of the genital and lower urinary tracts. In the female, uterine and tubal infection, and in the male, urethritis have been the most common antecedents (Miller [4] ). According to Israel, the chief setiological factor in 14 % per cent. of cases of perinephric abscess is gonorrhoea.
Those following parturition are especially interesting. One writer [51 reported three cases which occurred in his own practice during two years. Another writer (Hirst quoted by Miller) reported a case following abortion. It is of interest at this stage to make some reference to the lymphatic drainage from the genital organs to the lateral lumbar lymph nodes. These latter receive the drainage either directly or indirectly through the iliac and inguinal glands, from the bladder, testicles, penis and prostate, or from the clitoris, portions of the vagina, and uterus. The anterior layer of renal fascia which encloses the perinephric fatty capsule passes in front of the lumbar glands, so that -these lie in the same fascial plane as the perinephric fat. As abscess formation is such a well-known complication of adenitis in other parts of the body-for example, the neck, axilla, and inguinal regions-it is reasonable to assume that infection in the lateral lumbar nodes can likewise terminate in the same way. The lymph drainage from the appendix, gallbladder, pancreas,ospleen, and colon being into the median lumbar glands, traverses a route relatively remote from the adipose capsule and gives rise to subphrenic rather than perinephric abscess.
The cellular tissue of the true pelvis is closely connected with the kidney and the perinephric celliular tissue, through the lymphatic system. To my mind this explains many of those cases of chronic pelvic disease with pain in the kidney regions.
It also calls attention to the fact that in many cases of pain in the renal area the origin of the symptoms may be the pelvic organs, which are quite unsuspected. When a perinephric abscess is found to follow on some infective condition of the lower urinary tract-such as prostatitis, or a peri-urethral abscess-and autopsy investigation shows that the abscess cavity is confined to the perirenal sac, and no evidence can be found that the infection has come from the kidney, the presumption that the spread is a lymphatic one seems justified. Henry Morris [61 quoted, amongst other causes, the condition as following operations involving the scrotum, such as castration, the injection of a hydrocele, and excision of varicocele. It seems, therefore, that the case for the upward lymphatic spread is strongly supported. Morrissey [71 quotes a case following a punch operation on the vesical neck, in which perinephric abscess developed whlch did not involve the kidney. On the other hand, direct extension upwards to the renal fossa, of pus originating on the pelvic floor, definitely accounts for another type of the condition.
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The kidney lesion.-We will now consider the nature and situation of the kidney lesion which leads to the perinephric collection of pus.
Abundant evidence has been forthcoming, both from the operating theatre and the post-mortem room, as to the nature of the renal lesions which produce the perinephric abscess. The following types have all been described:
(1) Small abscesses which rupture on to the surface of the kidney. Evidence that some have healed while others are active is often forthcoming when the kidney is inspected.
(2) A single abscess may become encysted in the kidney and eventually rupture. (3) A small area of infection showing points of suppuration which coalesce to form a single abscess which ruptures. (4) Diffuse suppuration nephritis. (5) An infarct which has gone on to suppuration.
The evidence available when a perinephric abscess is drained, that the infection originated in the adjacent renal substance, is sometimes strikingly confirmatory. For example, a necrotic renal area is identified either with the finger, when it can often be shelled out, or by inspection when the kidney is removed, or merely brought out on to the loin. On the other hand, when a large perinephric abscess is opened, the walls of the cavity may be so well covered with granulation tissue that it is quite impossible to identify any part of the kidney.
Such an experience is apt to be regarded as supporting the view that the origin of the abscess is extra-renal, especially when the urinary findings in the case show no evidence of renal infection. I recently dealt with a case (4) which presented all these features, and I should have been quite unable to offer proof that the suppuration had originated in the kidney, had I not found a piece of tissue about two inches in diameter which I detached with my finger from the surrounding wall of the abscess cavity. This proved on microscopic examination to be kidney substance and fat. Evidently a localized renal abscess had caused a slough of part of the cortex.
Quite commonly pus escapes into the perinephric tissue from a septic focus in the kidney without being suspected. Aschner, in reviewing the records of staphylococcal infection of the kidney in the Mount Sinai Hospital, found, in addition to thirty-six cases of perinephric abscess, seventeen of renal infection which had given rise to some perinephric pus. Decapsulation sometimes reveals cortical abscesses which might otherwise be missed.
The spontaneous resolution of perinephric infection of renal origin is evident from the presence on the kidney surface of scars of recently healed inflammatory foci accompanied by extensive fibro-lipomatous perinephric change with dense adhesions to the true capsule ( fig. 1 , p. 59).
The causal organism.-The bacteria found in the urine do not necessarily represent those which initiated the renal lesion. The tendency of the Bacillus coli to establish itself in a focus already caused by an organism of a different nature, is well known, and has been the chief cause of difficulty in establishing bacterial responsibility. This organism, indeed, seems to be an inevitable visitor to the urinary tract consequent upon any chronic pathological condition which occurs there.
Mention has already been made of the fact that a peripheral lesion may be identified as the initiating cause of the renal complication. Nevertheless bacteriological proof of the association of the two conditions is often lacking. Perhaps the commonest and best instances of this difficulty are exemplified in those cases of respiratory tract infection which are succeeded 'by renal and perinepbric infection.
For, while the nature of the first infection can generally be proved to be coccal, coliform infection is often all that can be definitely established bacteriologically for the second, so far as urinary findings go. Such are the cases which are so common in children and are generally called cases of pyelitis.
With regard to the urine: sometimes this is quite sterile, in spite of the presence of a suppurating focus in the cortex. Case 4 of my series is an example of this 58 1688 Section of Urology Birdsall [81 in reporting sixteen cases of perinephric abscess found the urine normal in twelve. In some cases the staphylococcus is found over a certain period, when it is accompanied or replaced by the Bacillus coli. Such observations have offered the most certain proof of the secondary nature of the infection by the latter organism. Cabot and Nesbit [9] reported several cases in which these events occurred.
When we come to an examination of the pus taken from the kidney or perinephric tissuie, the causal organism is more frequently identified and may offer a striking contrast. with the bacteriological information obtained from the urine examination. Case 1 of my series is an example of such a case. Here B. proteus was obtained FIG. 1.-A left kidney containing stones, and its surrounding fat which was the seat of a perinephric abscess. Note the gross thickening of the true capsule. (Post-mortem specimen.) (Case 9.) from the perinephric pus, while staphylococci and B. coli were revealed from the urine.
Judging by the reported cases the staphylococci are the chief offenders and these are most constant in connection with skin lesions. Richardson in 1915 [10] published a number of cases showing that the staphylococcus was the commonest organism in both the cortical and the perinephric abscess. Numerous reports which substantiate this view have followed. Joyce [11] reported seven cases of acute staphylococcal renal affection, confirmed at operation. In each case a peripheral lesion at a distance was identified as the source of the renal infection, and operation confirmed the presence of perinephric pus in all cases. Peacock, 1928 [12] , in a study of twenty-one cases, showed that Staphylococcus aureus was present in pus from the abscesses in fifteen. Birdsall in sixteen cases of perinephric abscess 59 1689 1690
Proceedings of the Royal Socidy of Medicine 60 operated upon, reported Staphylococcus aureuts present in the pus in nine, the others presenting other organisms. Blumenthal in his review of 1,500 cases from the literature, reported 90 % of cases due to staphylococcus.
Complications.--The most important of these occurs in the thorax. Pneumonia seems to be the commonest, with empyema and pleural effusion next. Pulmonary embolus also occurs, as Case 9 of my series shows.
The method of spread occurs in three different ways. First of all by ulceration directly through the diaphragm; Henry Morris described a case in which a large perinephric abscess had partly ulcerated through the diaphragm over an area the diameter of a penny-piece and opposite which the lung was adherent to the diaphragm. Another writer [13] reported the finding at autopsy of a perinephric abscess which had perforated the diaphragm and caused pneumonia and empyema. The efferents from the upper lateral lumbar lymphatic nodes pierce the crura of the diaphragm in passing upwards to join the thoracic duct. The embolism cases exemplify the spread of infection to the lungs by way of the blood-stream. In some cases in which it has been reported that perinephric abscess has followed pneumonia or other lung trouble, the question may quite well arise as to whether the perinephric abscess did not occur first.
CLINICAL FEATURES AND DIAGNOSIS.
A careful study of numerous reported cases shows that a long history of illness previous to the correct diagnosis being made is not uncommon.
This at once indicates the difficulties which these cases present. Help is by no means always forthcoming from the discovery of the original source of infection, as this is often completely healed or never traced. A latent period before the renal complication sets in is the rule rather than the exception.
In the early stages of the disease the clinical features which indicate that there is an infection located in one or other kidney region have little or nothing about them which would enable one to exclude an uncomplicated renal infection as the cause. The fact that the etiological factors which lead up to the two conditions are largely the same increases the task of making a differential diagnosis.
Perinephric abscess is sometimes only a terminal stage of pyelonephritis. Usually the majority of cases of the latter disease resolve in the course of a few days without clinical evidence that there is a perinephric extravasation of pus, so that it is when there are signs that the renal infection is not settling that the question of a perinephric complication will be kept continually in mind.
It is the general experience that the great majority of cases of perinephric abscess do not come to operation until an abriormal swelling is palpable in the loin. In some cases the delay is quite justifiable, because one knows that sometimes a kidney infection runs a somewhat protracted course and then finally settles.
Personally, I have the conviction that operative treatment is called for, after only a short period of waiting. The case reports show that when this line of procedure has been followed, the early stages of perinephric extravasation are frequently encountered.
An especially difficult type of case is one showing constitutional, but no important localizing, signs of infection. There may be an absence of renal pain, tenderness or rigidity, or there may be insignificant urinary symptoms, and a urine entirely free from, or containing only scanty, pathological elements. Campbell, in reviewing eighty-three cases from the Bellevue Hospital, reported twenty-six, in which the diagnosis was only made at autopsy. And Barney [141, in reporting on 121 of coccus infection in and around the kidney, noted that in twenty-two cases found at autopsy there had been no clinical evidence of renal infection.
Small rises of temperature and only a slight degree of leucocytosis contrast strongly in some, with a considerable elevation of both in others. One must be careful that these mild con-stitutional disturbances do not deter the investigator from a careful consideration of the upper urinary tract.
When carrying out a physical examination, it is important to make the patient sit up and lean forward, so that the loin may be inspected from behind. This procedure in well-marked cases will reveal a bulge in the lumbar region, where normally there should be a slight depression. On the other hand the alteration of contour may be so slight as to escape notice if the inspection is not made carefullv.
Another important physical sign to be made out on inspection is flexion of the thigh on the pelvis; hip-joint disease is easy to exclude by manipulating the limb. The appendix, however, must be thought of in these circumstances. Rigidity of the overlying abdominal muscles and tenderness in the same situation are prominent enough features in advanced cases, but in the early stages are unreliable signs, according to the variation in position of the initiating lesion in the kidney. At first these signs may be quite absent when the lesion is at or near the upper pole, in fact, the physical signs may point more strongly to the base of the corresponding lung, where dullness, diminished breathing, rales or crepitations may be noted. as a result of the adjacent inflammatory process just under the diaphragm.
The delayed onset of rigidity of the overlying anterior abdominal muscles applies also when the renal lesion is on the posterior aspect of the kidney. Again, an abscess on the anterior surface, near the lower pole, ha&s more than once led to an unnecessary appendicectomy. One writer (Aschner) quoted three such instances from his series of sixty-one cases of staphylococcal infection of the renal parenchyma.
Frequency of micturition, dysuria, pyuria, haematuria or pain, tenderness or tumour in the loin, ultimately declare themselves in various combinations, and these at least focus interest on the urinary tract.
In a certain number of early cases the clinical features arouse suspicion, but do not convince. It requires a personal experience of the fact that an abscess may exist in the kidney, without any evidence in the urine of its presence, in order that one may be fully impressed that these circumstances can co-exist (Case 4).
When pyuria or hamaturia occurs early, in combination with local renal signs, a full investigation will at least reveal the kidney as the source of the pus or blood.
Radiography has proved of the greatest possible assistance in diagnosing perinephric abscess. Plain skiagrams show the following features on the side of the infection: obliteration of the psoas outline and a scoliosis of the neighbouring spine, with the concavity towards the affected side ( fig. 2) .
Peacock reported ten out of eighteen of these cases with lateral curvature of the spine. These signs occur, however, in pyonephrosis without perinephric abscess.
In those difficult cases where the renal infection is seated at or in the vicinity of the upper pole, and in which the local physical signs are obscure, a plain skiagram and a screen examination may be of great assistance if the diaphragm can be seen to be pushed up and to be fixed or limited in its excursion on the side in question. Those who have had experience of stereoscopic radiographic investigation speak highly of it as a diagnostic measure. They claim that the kidney and ureter can be seen to be pushed anteriorly and sometimes laterally, and that the ureter curves like a bent bow.
An intravenous pyelogram ( fig. 3 ) may show collections of the opaque medium in abscess cavities, both in the renal substance and in the perinephric region (Case 3).
My experience with ascending pyelography has shown that a large perinephric abscess may be present, in spite of a normal pyelogram (Case 1). After all, this is quite in keeping with the known pathology, in which an abscess of the parenchyma is completely prevented by a fibrous tissue barrier from drainage into the calyces or pelvis. On the other hand, an ascending pyelogram may demonstrate in an unmistakable way the presence of an abscess cavity outside the kidney. This could From time to time one undoubtedly sees cases of perinephric infection accompanied by constitutional signs indicating suppuration, in which the symptoms subside without cutting down.
In the early stages there may be every reason to suspect the presence of pus, while it is impossible to know whether this is confined to the kidney or has extravasated externally.
The appearance of pus and blood in the urine may be regarded as an indication that the infective focus is draining by way of the natural channels of the kidney.
Often this is sufficient to bring about resolution, and the symptoms subside (Case 2), but there may be also an extra renal accumulation which is not receiving adequate drainage and which may therefore require surgical aid. With this knowledge the case would be carefully watched. That a renal abscess can discharge itself both ways and heal without operation is clear from the case I have just reported.
In trying to come to a decision as to whether it is necessary to cut down, there is the knowledge, on the one hand, that a fairly prolonged pyrexia from a kidney 1694 Proceedings of the Royal Society of Medicine 64 infection may suddenly.settle without surgical interference, and on the other hand, that an exploration will most likely reveal a small amount of pus outside the kidney, that early operation gives better results than late, and that, even if there is no perinephric extravasation, a renal focus is almost certain to be found which could be drained with good results. My attitude is that one should explore early, when there FIG. 5.-A hydronepbrosis complicated by a localized inflammatory focus towards the lower pole and projecting from the outer border of the kidney. It is apparent that the area of infection which has given rise to the clots in the pelvis wonld most likely have resulted in a perinephric abscess had nephrectomy not been performed. (Case 11.) is continued evidence of renal infection without pus or blood in the urine, and that one may wait longer when evidence is present that the abscess is draining by way of the renal pelvis.
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The majority of perinephric abscess cases which come under the surgeon's notice are left until the local signs are advanced, often with bulging, and sometimes redness and cedema, of the loin. In the presence of a large perinephric abscess, the indication is obviously to evacuate the pus, while disturbing the kidney as little as possible. At the same time the finger not only explores for loculi in the perinephric tissue, but also explores the kidney itself. This may result in the evacuation of a focus of necrotic material from the renal substance. Case 4 of my series well illustrates the fact that the finger may successfully evacuate the renal focus without disturbing the kidney.
When the perinephric collection is small it may only be discovered while the kidney is being dissected free from its surroundings, while pus extravasated under -and still confined by-the true capsule, may escape notice unless decapsulation is carried out. On the other hand, a widespread disturbance of the kidney from its bed creates fresh dangers from a further distribution of the products of sepsis. Blumenthal, who collected data about 1,500 cases, reports that operators who limit themselves to the opening of the abscess give a mortality of from 4 to 14%, while those who expose the kidney for inspection give a mortality of from 18 to 25%.
Next we come to the important question as to the circumstances under which nepbrectomy is advisable. In the presence of a large perinephric extravasation of pus, nephrectomy is against surgical principles. The disturbance of the protective barriers of fibrous tissue is likely to lead to infective complications. In those cases in which the perinephric infection has supervened on some chronic renal disease-such as stone, hydronephrosis or tuberculosis disease-nephrectomy will usually be necessary as a secondary measure at a later date, although in the last condition when the perinephric fluid is clear a primary nephrectomy is justifiable. (Case 6.) When the perinephric abscess is small and it becomes obvious that there is an extensive area of necrosis in the kidney, the question of primary nephrectomy will receive more serious consideration. To extirpate the whole of the local focus of infection by nephrectomy would seem to offer good prospects of a satisfactory result. On the other hand, nephrectomy seems unnecessary when the renal focus can be enucleated with the finger, and this method gives good results.
To remove one kidney and to find later that the remaining organ has become the seat of infection which requires surgical interference is a possible eventuality which should always cause one to consider deeply before performing nephrectomy. Cases with this sequence of events have been reported. Again, where the original focus of infection is in connection with the lower urinary tracts as for example a prostatic abscess, there is a special danger of bilateral renal involvement.
Perinephric infection following trauma is a condition which, I think, requires separate mention, because from the beginning there is a perinephric extravasation of blood and sometimes of urine. In spite of this, in the great majority of cases the patients recover completely without operative interference. Some years ago, before this Section,1 I reported the results of treatment of forty-two cases of injury to the kidney; 73% of these were successfully treated by the non-operative method and none of these required subsequent operation. In a small proportion of cases in which expectant treatment is begun, evidence of perinephric infection determines surgical interference, after all-the indications for cutting down being persisting evidence of infection in the loin, and the increase in size of an existing swelling,
The results of delaying operation until perinephric infection is advanced are bad. In this type of case, however, drainage of the loin should be the first measure. It frequently happens that no later interference is necessary, but when there is Proceedings of the Royal Society of Mediine 66 secondary haemorrhage to be dealt with, nephrectomy should not be delayed. The septic conditions under which the kidney is removed in these circumstances adds quite a considerable extra-operative risk. I have only once had to remove an injured kidney because of the onset of sepsis. (Case 5.)
CASES.
(1) Right Perinephric Ab8ces8 following Pneumonia. E. M., female, aged 4. Three months after pneumonia, a large perinephric abscess was discovered on the right side. There had been abdominal pain for some weeks previously. Urine showed casts, red blood-cells, moderate number of pus cells, numerous staphylococci and some coliform bacilli. Right pyelogram showed no abnormality. Leucocytosis was 16,000. Operation: about 10 oz. of pus evacuated. Recovery. Pus yielded B. i)roteus on culture.
(2) Right Perinephric Abscess following Tonsillitis. J. J., female, aged 8. Complained of painful and frequent micturition followed by a few drops of blood. Previously there had been frequent croupy cough and attacks of tonsillitis. Urine showed pus, pelvic and vesical cells, and many coliform bacilli. Cystoscopy revealed some recently bleeding ulcers about base of bladder. The right ureteric orifice was irregular in outline with redness and swelling. An ascending pyelogram of the right side showed a normal contour of the pelvis and calyces, together with a crescentic-shaped collection of opaque medium obviously lying outside of the lateral border of the kidney. On a closer inspection of the radiogram, one was able to make out that the tip of the ureteric catheter had passed beyond the highest limit of the uppermost calyx. The symptoms cleared up on expectant treatment and the urine became free from pathological elements ( fig. 4 ).
(3) Perinephric Abscess following Trauma and frequent Sore Throats. K. L., female, aged 12. Patient fell over while playing, and pain in the left side and heematuria followed on the same evening. Previously there were frequent sore throats. Evidence of infection in the left kidney region was noted. This persisted and haematuria continued. Later, slight bulging of the left loin posteriorly was noted. A plain skiagram showed an absence of the outer margin of the left psoas muscle and some scoliosis of the lumbar spine, with the concavity towards the affected side. An intravenous pyelogram showed a patch of opaque medium in the renal substance and another just outside the kidney border. These suggested intra-and extra-renal abscess cavities. My colleague, Mr. W. E. Tucker, who had asked me to see the case, cut down and found a small perinephric abscess surrounded by bloo4-clot (figs. 2 and 3).
(4) Perinephric Abscess following Recurring Skin Disease. H. H., male, aged 18. Complained of pain in the left loin. History of recurring skin rash for years. Evidence of infection in the left kidney region gradually became established. No pathological elements found in the urine at several examinations. A plain skiagram showed obliteration of the outer margin of the left psoas muscle. A palpable swelling developed in the left loin. Operation. About half a pint of pus evacuated. A piece of renal tissue became dislodged. Intravenous pyelography subsequently showed a wedge-shaped deficiency on the outer border of the kidney. Recovery (fig. 6 ).
(5) Perinephric Infection following Trauma to Kidney. Female, aged 20. The patient had fallen downstairs three days previously. The fall was followed by hematuria and signs of infection in the left kidney region. On examination, rigidity, tenderness, and resistance in left loin were noted. Temperature 1038 F. Operation revealed a small amount of purulent fluid and blood-clot outside the kidney and a thin shell of renal tissue which had been separated from the whole of the anterior surface of the kidney. Nephrectomy. Recovery. Proceedings of the Royal Society of Medicine 68 (6) Perinephric Abscess following Closed Renal Tuberculosis. P. G., male, aged 20. His only complaint was that he could see his right side to be swollen; he had never suffered discornfort in the renal region, nor had he any recollection of urinary symptoms. On examination, there was a typical perinephric bulging in the right lumbar region. The only pathological elements in the urine were a few pus cells detected microscopically. On cystoscopy one was able to make out that the right ureteric orifice was represented by no more than a slight depression which would not admit a ureteric catheter, while on the left side there were two ureteric orifices both functioning well, with effluxes of clear urine. A skiagram showed calcareous masses in the right renal region. Operation revealed a perinephric collection of clear yellowish fluid and a caseous and calcareous kidney. Nephrectomy was carried out, and a subsequent dissection of the kidney showed that it was without any vestige of parenchyma, while the attached half-inch of the ureter was shrunken and difficult to identify, even after careful dissection later. Microscopical examination of this structure showed that the lumen was completely obliterated by well-formed fibrous tissue with scattered muscle bundles towards the periphery (fig. 7 ).
(7) Loin Sinus followqing Perinephric Abscess and Renal Tuberculosis. Al. K., female, aged 42. Complained of a discharge from the left side. Nineteen years previously there had been albuminuria during pregnancy. Fourteen years later albuminuria was again noted accompanying pain in the left side. Three and a half years after this an abscess in the left loin was opened, and the sinus had been present for eighteen months when the patient came under my observation. A skiagram showed a calcareous mass in the left loin; the urine contained no pus or bacteria. Cystoscopy gave no evidence of function of the left kidney and a normal bladder was noted. Nephrectomy was carried out and the patient made a good recovery. The specimen showed a kidney which had been completely destroyed by tuberculosis.
(8) Perinephric Abscess following Pyelolithotorny. G. D,, male, aged 10. The patient complained of pain in both sides, vomiting and hbematuria for two years. A skiagram showed a stone in each renal pelvis A in. and 4 in. in diameter respectively. Following left pyelolithotomy an abscess developed round upper half of left ureter. A skiagram showed obliteration of the outer border of the left psoas muscle and a slight scoliosis of the lumbar spine with its concavity to the left. Drainage. Recovery.
(9) Perinephric Abscess following a Long History of Renal Calctli. E. C., female, aged 58. Stones had been removed from the left kidney twenty and eighteen years previously. The patient was admitted to hospital with a left perinephric abscess. A skiagram showed a number of stones in the left kidney. The abscess was opened and drained. The patient appeared to be doing well following the operation until the ninth day, when death occurred suddenly, from pulmonary embolus. Post-mortem examination of the left kidney showed old-standing perinephritis as well as recent infection ( fig. 1 ).
(10) Perinephric Abscess following a Long History of Renal Calculi. Miss W., aged 66. The patient passed several stones at the age of 8 and another stone at the age of 20. On admission to hospital a left perinephric abscess was present. This was opened and drained. A skiagram showed a mass of calculi bunched together in the left renal region. Nephrectomy was carried out several weeks after the drainage of the abscess. Recovery. The specimen showed a kidney atrophied to a length of two inches and containing many calculi.
(11) Renal Abscess and Hydronephrosis. L. B., female, aged~60. The patient cormplained of blood in the urine for one week.
Cystoscopy showed blood pouring from the right ureteric orifice. An intravenous pyelogram revealed a hydroniephrosis on the right and a normal kidney on the left. Coliform bacilli were found in the urine. Nephrectomy was carried out and the patient mllade a good recovery. The specimen showed a large inflammatory focus bulging beyond the outer border of the kidney. Microscopy confirmed the inflammatory nature of the swelling (fig. 5 ).
69
Section of Urology 1699 BIBLIOGRAPHY.
[1] BLUMENTHAL, M., Urol. and Cut. Rev., 1929, 741. [2] ASCHNER, P. W., Amer. Journ. Med. Soc., 1926, clxxii, 63. [3] BREWER, G. E., Journ. Amner. Med. Assoc., 1911, lvii, 179. [4] MILLER, M. B., Ann. Surq., 1910, li, 382. [5] HOiSLEY, J. S., Journ. Amer. Med. Assoc., 1908, 1, 763. [6] MORRIS, Sir HENRY, " Surgical Diseases of the Kidney and Ureter," London, 1901,1, 275. [7] MORRISSEY, J. H., Journ. Amer. Med. Assoc., 1928 , xc. [8] BIRDSALL, Journ. Urol., 1931 [9] CABOT and NESBIT, Ann. Surq., 1930, xcii. [10] RICHARDSON, E. P., Surq. Gyn. and Obst., 1915, xxii. [11] JOYCE, Guty's losp. Rep., 1930, lxxx. [12] PEACOCK, A., Surg. Gyn. and Obst., 1929, xlviii. [13] CAMPBELL, M. F., Surg. Gyn. and Obst., 1930, li, 674. [14] BARNEY, J. O., New Eng. Journ. Med., 1931, cciv, 770. DisCussion.-Dr. LANGDON BROWN said that in medical practice staphylococcic lesions and tonsillitis were of great importance in producing a perinephritis which, while falling short of suppuration, was associated with a true nephritis. When nephritis was accompanied by pain there was probably perinephritis as well, and in the absence of pyuria or skin lesions should suggest a critical examination of the tonsils as the most likely cause of the nephritis. With reference to trauma as a cause of perinephritis, be would instance the case of a boy who had hbematuria after a kick over the right loin. His temperature rose to 1030, and he developed pyuria with B. coli in the urine. Before long, tubercle bacilli were found in the urine, and the boy died from tuberculous kidney with perinephritis. The trauma, presumably, had merely stirred up a latent tuberculous focus. In one case of B. coli pyelitis, the onset of perinephric abscess had been marked by conmplete suppression of the urine, which cleared up when the abscess was drained.
Mr. CLIFFORD MORSON said that he wished to stress the importance of conservative treatment in those cases of perinephritis in which the causal organism was the staphylococcus and the primary lesion existed in the skin as a boil. He strongly deprecated nephrectomy for what Israel was the first to call carbuncle of the kidney. No incision ought to be made into the perinephric tissues unless the surgeon was satisfied that pus was present. The condition was one of chronic septicEemia.
Mr. E. T. C. MILLIGAN: To avoid too sectional a conception of the causation of perinephric inflammation, it should be remembered that infection of any organ or structure behind the peritoneum can give rise to perinephric inflammation. Even an abscess behind the pelvic peritoneum can travel to the renal region. Furthermore, the appendix sometimes is a retro-peritoneal structure.
Loin tenderness is a common feature of acute pyelonephritis. If perinephric infection is common in pyelonephritis and is the cause of this loin tenderness, then the resolution of perinephric inflammation must be a common event, for perinephric abscess is admittedly a rare condition. In our experience, the resistance of retro-peritoneal fascia to infection after gunshot injuries and infected operations is not great, so that if peri-renal infection were the cause of loin tenderness in pyelonephritis, resolution would not be common and perinephric abscess would be seen more often.
In all but the stoutly built, bi-manual palpation in the loins will exclude tender peri-renal swelling caused by abscess formation, but where doubt exists in cases with unexplained high fever, the exploring needle should be freely and unhesitatingly employed. Information thus gained is more conclusive and reliable in cases of perinephric abscess than that obtained from skiagrains and pyelograms.
Inflammation has four terminations. (1) It has been suggested that resolution is perhaps more common than is supposed, in the peri-renal area. (2) Pus formation is the usual termination which calls for surgical interference. (3) Perinephritic gangrene, unlike the end result in pericolic inflammation, is very uncommon, because of the nature of the invading organisms. (4) When the perinephric inflammation ends in fibrosis, it accounts for the perinephric adhesions often found during operations on the kidney. In most cases these adhesions are easily separated, but this is not always so, and in two personal cases the kidney was so closely embedded in a mould of hard, almost cartilaginous tissue, that separation of planes of tissue, even subcapsular removal of the kidney, was impossible. Indeed this cement-like mass obscured the kidney and renal pedicle, obliterated all normal anatomical landmnarks, and firmly bound all adjacent structures together in a hard fibrous mass. The kidney was functionless from blockage of the ureter in both cases. To cure an infected urinary loin sinus in one case, the kidney substance was removed piecemeal and the deep cavity remaining subsequently healed by second intention. In the second case the patient remains well and symptomless with his functionless embedded kidney.
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Proceedings of the Royal Society of Medicine 70 Mr. H. L. ATTWATER said that perinephric suppuration was not a common disease. On the other hand, the milder forms of perinephric inflammation were most common, and in the course of operations on the kidney one encountered fibrous thickenings and adhesions in a large number of cases.
He had once operated in a case of a long-standing functionless painful kidney, seen in a pyelogram as about the size of a small hen's egg: this had been reduced to a small sac, and was embedded in dense fibro-fatty tissue, and was adherent in all directions; its removal was difficult. He, the speaker, had always wondered whether the long-standing perinephric inflammation had slowly compresssd the kidney and destroyed it, or whether the perinephric inflammation was secondary to long-standing disease of the kidney.
Mr. J. EVERIDGE: I was surprised to notice, in the series of cases quoted, the small percentage in which a cutaneous lesion had been the forerunner. In my experience this antecedent is far more common than Mr. Winsbury-White's figure of 1 in 10. There was quite an epidemic of such cases just after the late war, and the troops returning from the Middle East seemed peculiarly prone. I noted, too, that no mention was made of a perinephric suppuration secondary to retrocfecal appendicitis when pus had tracked in the retroperitoneal cellular tissue to the neighbourhood of the kidney. I have had several cases in which the differentiation from the usual type of perinephric abscess was extremely difficult, and only the odour of the pus at operation revealed the origin. Referring to abscess formnation after pyelolithotomy, I think this complication can be avoided if prolonged and efficient drainage is adopted as a routine after this operation. It is our practice at King's College Hospital to drain for at least a week, and with this there appears to be little, if any, risk of abscess formation. I have not seen cases following an ascending infection from the genital adnexa, but have been on the look-out ever since the question was raised in this Section about five years ago-I think, by Mr. Nitch. We know that after urethral instrumentation severe renal pain may be felt, and organisms have been demonstrated in the capsular lymphatics when " catheter fever " has ended fatally. We should expect, therefore, to meet perinephric suppuration secondary to infection of the prostate and vesicles more commonly. Regarding diagnosis, and differential diagnosis from other more or less acute abdominal conditions: when organisms and pus are absent from the urine, and inflammation is entirely extraperitoneal, I have found that chromocystoscopy may be of assistance, the kidney compressed by the abscess being apparently less capable of excreting as much dye (indigo-carmine) as the healthy one; the comparison of urines withdrawn by ureteric catheters shows a marked difference in colour.
As to operation, I am definitely in favour of adopting the conservative line of treatment, namely, making an ample incision, evacuating the pus, and opening up loculi, remembering that the abscess may be widely spread around the kidney. With regard to the kidney itself, I am entirely against its dislqcation and the too inquisitive investigation of it when it is surrounded by diffuse suppuration. In by far the greater number of cases the condition settles down well after this treatment, but the process of healing may be prolonged when there is an intra-renal focus.
Mr. WINSBURY-WHITE (in reply): Dr. Langdon Brown has referred to the pain of nephritis as being associated with perinephric changes. I fully agree that this is definitely evidence of some perinephric involvement. The pain in the kidney which is not due to some obstructive or other surgical condition is, I believe, mainly due to the inflammatory process which is spreading outwards from the true capsule of the kidney. The case of a tuberculous kidney in which the condition was unsuspected until the patient received an injury in that region, calls attention to the fact that surgical conditions may be present in a latent state as far as symptoms are concerned, and become stirred into activity by the injurywhich may be extremely slight. Case 3 of my series falls into this category. The fact that hEematuria and pain in the left side developed following a fall while the patient was running, strongly suggests that there was some pre-existing pathological condition of the kidney.
With regard to suppression of urine, this had not occurred as a symptom in any of the cases I have quoted.
Mr. Attwater has mentioned the frequent signs of perinephritis found on operating for surgical conditions of the kidney generally. This is a fact which has impressed me also, as I can recall no case of a diseased kidney upon which I have operated without finding perinephric reaction present in some degree.
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Section of Urology 1701 Mr. Everidge has raised the point about the length of time that a drainage tube should be left in after an operation on the kidney for the removal of stone. I invariably continue the drainage by tube down to the side of the kidney incision, for one week, but in spite of this it is not uncommon to find a little tenderness down the line of the ureter. This is a feature which can quite easily be overlooked if one does not seek for it, as the patient, as a rule, does not complain of it. It is, however, unusual for this sign of infection down the ureter to lead to anything more unpleasant. Since my experience with the case which I have reported this evening, I have made the rule of placing a piece of rubber tissue for drainage purposes alongside the upper portion of the ureter.
The obliteration of the psoas margin, to which reference has been made as being a diagnostic sign of perinephric abscess, is seen also in some cases of hydronephrosis. One must therefore be careful in interpreting a radiogram which has this feature.
